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LBNL is supported by the U.S. Department of Energy to conduct
non-classified research, operated by the University of California

— Provides technical assistance to states—primarily state energy offices and
utility regulatory commissions
— Assistance is independent and unbiased

The presentation was funded by the U.S. Department of Energy’s Office of Electricity
Delivery and Energy Reliability-National Electricity Delivery Division under Lawrence
Berkeley National Laboratory Contract No. DE-AC02-05CH11231.

Disclaimer
This presentation was prepared as an account of work sponsored by the United States Government. While this presentation is believed
to contain correct information, neither the United States Government nor any agency thereof, nor The Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or assumes any legal responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercial product, process, or service by its trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof, or The Regents of the University of California. The views and opinions of authors expressed herein do
not necessarily state or reflect those of the United States Government or any agency thereof, or The Regents of the University of
California. Ernest Orlando Lawrence Berkeley National Laboratory is an equal opportunity employer.
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 Why Evaluate

* EM&V Planning

* EM&V Issues

* EM&YV Basics

* I[mpact Evaluation Methods
e EM&V Frameworks

* EM&V Resources
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Why Evaluate
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Planning, Implementing, and Evaluating —
Efficiency P BERKELEY LAS

PLAN PROJECTED
PROGRAMS SAVINGS

IMPLEMENT CLAIMED
PROGRAMS SAVINGS

EVALUATE
PROGRAMS
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Why Evaluate? ]

* Document impacts: Document the energy savings
of projects and programs in order to determine how
well they have met their goals; e.g., has there been a
good use of the invested money and time? Provide
PROOF of the effectiveness of energy management.

UNDERSTAND

* Resource Planning: To support energy resource DOCUMENT | AND IMPROVE
. . . . IMPACTS PROGRAM
planning by understanding the historical and future PERFORMANCE

resource contributions of energy efficiency as
compared to other energy resources. Provide data to S UREORT ENEReY
support efficiency as a reliable resource. RESOURCE FEANNING

* Understand why the effects occurred: Identify
ways to improve current and future projects and

H o 7
programs as well as select future projects. | You can’t EVALUATION SUPPORTS SUCCESSFUL
manage what you don’t measure” and “Things that EFFICIENCY PROGRAMS

are measured tend to improve.”
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EM&YV as an
Integral Part of
Energy Efficiency
Delivery
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Program/EM&V Workflow ]

BERKELEY LAB

1: PROGRAM 2: PROGRAM 3: PROGRAM 4: EVALUATION
ACTIVITY: ACTIVITY: ACTIVITY: ACTIVITY:
Program Goal Setting Program Design Program Launch Implement Evaluation

Evaluation Activity: Evaluation Activity: Evaluation Activity: Evaluation Activity:
Set evaluation goals, Prepare preliminary Prepare detailed Implement evaluation
budgets, schedule, evaluation plan evaluation plan
and reporting and collect baseline
expectations area as needed

FEEDBACK FEEDBACK
FOR FUTURE FOR CURRENT
PROGRAMS PROGRAMS
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EM&V Workflow )

PLANNING IMPLEMENTING REPORTING

OBJECTIVES AND
METRICS VERTIFICATION

]
DETERMINE FIRST YEAR

EVALUATION
APPROACHES GROSS AND/OR NET SAVINGS

DETERMINE LIFETIME
SAVINGS

Not the time to
figure out what
data you need

Metrics
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Evaluation is Integral to Planning— —

Implementation-Evaluation Process semiey ae

When to Evaluate:

e Evaluations should be produced within a
portfolio cycle or very soon after the
completion of a cycle

* Inatimely manner and provide feedback
for:
* Ongoing program improvement
e Supporting portfolio assessments
e Support the planning of future
portfolio cycles, load forecasts, and
energy resource plans

k

evaluations, in particular through updating
deemed savings values
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Energy Efficiency Reporting )

[ .. ABC Utility
° CO ns | stent trac k| n g Of E E p ro g ram d ata =#"*  Standardized Annual Reporting Workbook .:osesenserzo:5

STEP ONE: Complete Program Administrator (PA) Information

and EM&YV results helps streamline = == RO

. Program Admil Name [ABC Uty Single or Multi Fuel Urility 2014 EE Savings Target Format
repo rtin g trans parency, an d rogram veo i reporeed| 2008 [ R —re ]
? V4 Program year definition 2014 EE Gross Savings Target (MWh)
Utility Fuel Type Reported (I 200 |

Date EE docket was filed [ Eecric | Target baseline retail sales (MWh)

accomplishing program improvements e — —
* Typical data are program costs, savings,

Telephone Number| | |

STEP TWO: Answer screening questions

Answer these questions to help establish your minimum reporting requirements and desired outputs

cost-effectiveness, participant metrics T e
O Gross Only O Yes ® Yes
1b) Do your reported gross savings values account for ® No O No
naturally occurring energy savings? 9) Do you have an energy efficiency program that allows
S o . O Yes 5) Are you also i savings to finance projects?
Program Administrators Utility and Air Regulators ®to ® e g Yes
2) What level are your programs screened for cost- @® No No
. . i for 2 6) Are you comparing spending and savings for |10) Do you report a claimed program administrator incentive?]
eBenchmark to local, regional *\Weigh cost and performance SR e
. . . . Program Yes No
and state values for similar among efficiency resources e A e e e eeTs (O
ma rkets C d d d | E‘mual report? Select all that apply 7)n Do ,I,ou ;::o: snvin:: “::ne ;r sav;n;s at the
(] Total Resource Cost Test site plus sses n site an e
. o om pa re deémand and su p p y ® Program Administrator Cost Test power plant?
e|dentify opportunities for resources O SocktalCost Test O ste
. O Ratepayer Impact Measure Test ® Site plus T8D losses.
performance improvements

and cost efficiencies

STEP FOUR: Data Outputs

Table 1: Portfolio
Savings, Table 2: Market Sector
Expenditures, Cost Savings, Expenditures
Effectiveness, Goals and Cost Effectiveness
& Assumptions

STEP THREE: Data Inputs

Common to all Program Administrators

a) Program Details & Descriptions

EE Program
Spending, Savings
and Cost of Saved
Energy Data

b) Claimed Program Savings

c) Actual Program Expenditures Table 4: Portfolio
Summary by

Expenditure Type

Table 3: Spending

- by Program
d) Cost-effectiveness Test Results

€) Key Assumptions Table 5: Results
Detailed by
Program

System Operators and Efficiency Industry Actors,
Resource Planners Advocates and Other e —pn
Reporting features specific to

*Make better load forecasts bl e e e B T

and thus enable better GT&D | | eAssess market dynamics,

planning trends and opportunities

eAid in integrated resource

planning /
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EM&YV Issues
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The Big Issues of EM&YV

How good is good enough? As compared to what?

Fundamental issue of EM&V

How certain does one have to
be of savings estimates and is
that certainty balanced
against the amount of effort
utilized to obtain that level of
certainty?

EM&YV investments should
consider risk management
principles—balance the costs
and value of information
derived from EM&YV (i.e.,
EM&YV should be cost-
effective).

First — Defining a baseline
against which efficiency
actions are compared for
determining energy savings
and whether attribution
should be considered—the
counterfactual

Second — Establishing level of
performance confidence and
risk for efficiency relative to
other options meeting energy
use, cost, reliability, etc. goals
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Energy Savings — Regulator vs. Consumer Perspective g

Energy Avoidance BERKELEY LAB

* Regulators/utilities/resource planners focus on
how much energy would have been consumed if
the consumers had not taken the energy
efficiency action. They want to know how much
energy is avoided. To do so they make
adjustments.

Energy consumers often use the word ‘savings’
to describe ‘cost reductions.” They might make
‘technical’ adjustments but certainly not
‘resource’ adjustments.

Result — savings for consumers might be
different than savings determined from a
resource/regulatory perspective
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EM&V Basics
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Evaluation Types — Real Time and Ex-Post

Impact Evaluation

Process Evaluation

Market Effects
Evaluation

Cost-Effectiveness
Evaluation

Quantifies direct and indirect changes
associated with the subject program(s).

Indicates how the procedures associated
with program design and implementation
are performing from both the
administrator’s and the participants’
perspectives.

Analyzes how the overall supply chain and
market for energy efficiency products have
been affected by the program. Market
baselines and Potential Studies.

Quantifies the costs of program
implementation and compares them with
program benefits.

Determines the amount of
energy and demand saved.

Identifies how program designs
and processes can be improved.

Characterizes changes that have
occurred in efficiency markets
and whether they are
attributable to and sustainable
with or without the program.
Determines whether an energy
efficiency program is a cost-
effective investment compared
with other programs and energy
supply resources.
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Process Evaluations )

Process evaluations are particularly

valuable when:
m The program is new or has many changes

* Recommend ways to
improve a program’s

efficacy and effectiveness m Benefits are being achieved more slowly

than expected
* Frequency:
m Thereis limited program participation or

m For a hew program stakeholders are slow to begin
participating

m Whenever there are
major changes in the
program

m The program has a slow startup
m Participants are reporting problems

m The program appears not to be cost-
m Or after 2-3 years effective
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Market Studies

m  Market Baseline - studies look at the
broader market for EE products and
services and establishes existing levels
of efficiency—done before program

m  Market Effects - look at the broader
market effects of EE programs (e.g.,
sometimes rebate programs may
increase product availability and drive
product prices down, resulting in...)
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KPI

Market Share

Historical NYSERDA
Effect-SBC I &I

NYSERDA Effect (B)

-
-
e
-
.
s

...............

NYSERDA Effect (C)

Total Gross Effect
(KPI Goal)

(EPA, Energy Prices, etc.)
/ 8y

NYSERDA Effect (A)

Natural Market Potential

with No Intervention

__________________________________ Baseline (2000)

2000

\

SBCI

SBC I

SBC I
($875M)
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EM&V Definitions -

BERKELEY LAB

e Evaluation - Performance of studies and
activities aimed at determining the
effects of a program or portfolio.

PORTFOLIO
e Measurement and Verification - Data

collection, monitoring, and analysis
associated with the calculation of gross
energy and demand savings from
individual sites or projects. M&V can be
a subset of program evaluation. PROJECTS

e EMR&V - The term “evaluation,
measurement, and verification” is
frequently seen in efficiency evaluation
literature. EM&YV is a catchall acronym
for determining both program and
project impacts.

MEASURES
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Two Components to Impact Evaluation: wﬁm
1. Verify potential to generate savings
2. Determine savings

Example: Lighting Retrofit Example: New Car

Potential to Save: Potential to Save:

Before: 60 Watts/fixture Before: 10 MPG

After: 13 Watts/fixture After: 50 MPG

Savings: Savings:

Savings determined based Savings determined based on
on operating hours and how many miles driven and
lifetime of lamps
g\mﬁ = / ey

= 7 %
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Savings Cannot Be Measured - —
They Are Estimated

Before Project Installed

After Project Installed

stimated Energy Use
Without Efficiency
Project

A
()]
(7]
-
>
2 N\ ——Energy
T Savings
Energy Use
Before Efficiency \
Project ! Energy Use After
Installation Eﬁ’c'e”:y Project
Time

Graph of Energy Consumption Before, During And After Project Is Installed
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Counterfactual |

True
Program
Savings

True Program
Savings

Counterfactual analysis occurs
when a person modifies a factual
antecedent (a thing or event that

existed before or logically precedes
another) and then assesses the
consequences of that modification.

Households in Counterfactual:
Program Similar Households,
Same Time Period,
No Program
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Baseline and Adjustments e

BERKELEY LAB

* Savings = (energy use without program, i.e. the baseline) —
(energy use with program) +/- “adjustments”

 Baseline:

— Baseline definition: conditions (including energy consumption) that would
have existed without implementation of the EE activity.

— The key challenge with quantifying EE savings is the identification of an
accurate baseline from which to determine energy savings.

* Adjustments:

— Individual building changes: Renovations, home occupants (e.g., new

baby), business activities (e.g., number of employees, operating hours),
plug loads

— Broader changes: weather, economy, energy prices, other programs
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Impact Evaluation Metrics s

* Gross Savings: The change in energy consumption and/or
demand that results directly from program-promoted actions
taken by program participants regardless of the extent or nature
of program influence on their actions.

* Net Savings: Refers to the portion of gross savings that is
attributable to the program. Attributing changes to one cause
(i.e., a particular program) or another can be quite complex.

* Non-Energy Benefits: Impacts associated with program
implementation or participation. Can be positive or negative.
Some examples include: avoided emissions and environmental
benefits, productivity improvements, jobs created and local
economic development, reduced utility customer disconnects,
higher comfort and convenience.

Kentucky EM&V Stakeholder Meeting - LBNL Presentation by Steven Schiller - December 2015



>

frreeeer q

BERKELEY LAB

Impact Evaluation
Methods
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Approaches for Determining Gross Energy -

Savi Nnas BERKELEY LAB

 Deemed (stipulated, default) values or calculations
— Use historical and verified data to projects and/or measures with correct
applicability conditions.
— Typically applied to “prescriptive” or “standard” measures

 Comparison group EM&V methods
— Conduct Statistical analyses of large volumes of metered energy usage data.

— Typically applied to “mass market” and “residential” programs and with a control
group versus a participant group

* Project-based measurement and verification (M&V)
— Determine savings from a sample of projects.
— These savings are then applied to all of the projects in the program.
— Typically applied to “calculated” or “custom” measures

All of these approaches can take and are taking advantages of advances in
“big data,” load monitoring technology and analytical tools — “EM&V 2.0”
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 Deemed Savings Value: (Stipulated Savings Value, Unit Energy Savings).

Estimate of energy or demand savings for installed EE measure ‘per unit’:

— Used for well understood and documented EE measures
o For example: energy-efficient appliances such as washing machines, computer
equipment and refrigerators, and lighting retrofit projects with well-understood

operating hours
— Has been developed from reliable data sources and analytical methods

— Is applicable to the situation being evaluated

Deemed Savings Calculation: An agreed-to (stipulated) engineering
algorithm(s) used to calculate the energy and/or demand savings associated

with an installed EE measure(s)

* Common sources of deemed savings values are previous evaluations and
studies that involved actual measurements and analyses

* With deemed savings, the per-unit MWh values are determined and agreed to
by parties prior to EE implementation

* When deemed savings are used to quantify MWh savings, a separate
verification process is needed to confirm the quantity of units installed
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Deemed Savings and Algorithm Resource )

Databases — AKA “TRMs” BERKELEY LAB

« TRMis aresource (document, database, website) that includes information
used in program planning, reporting and evaluating of EE programs which can
include:

— Energy efficiency measures metrics or characteristics (e.g. ,savings)
— Engineering algorithms to calculate savings

— Specific parameters needed to calculate savings

— Factors for applying to calculated savings (e.g., net-to-gross ratios)
— EMR&YV protocols and guidelines to be referenced

* Typically include documentation of:

— Assumptions (e.g., baselines) used to prepare values
— Calculations of values

— When (what appropriate applications) to apply values and algorithms

* Provide a common reference for utility program managers, implementers,
evaluators, and regulators

e States (or regions) can develop their own TRMs, but will often borrow
information from other states that is applicable
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Deemed Savings - risk and rewards )

But, Must Be Used With Caution

* Have to be applied where appropriate only! (Both the measure
and the project characteristics need to match the assumptions.)

* The use of deemed values in a savings calculation is an
agreement to accept a stipulated value, irrespective of what
actually “happens.”

* When using deemed values, it is important to realize that
technologies alone do not save energy—it is how they are used
that saves energy.
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Comparison Group EM&V - Statistical Data Analysis ;\1

* Large-scale data analysis applies a variety of statistical methods to measured facility
energy consumption meter data (almost always whole-facility utility meter billing data)
and independent variable data to estimate energy savings.

* These methods are generally used to estimate program-level savings, not facility- or
project-level savings.

* Specifically, comparison group EM&V methods determine program savings based on
the differences in electricity consumption patterns between a comparison group and
the program participants.

 Comparison group approaches may involve:

— Randomized control trials (RCTs) using non-participants as control group

— Quasi- experimental methods using non-participants or participants (time series) as control
group; the time series is most common

e Usually net savings, sort of....

* Because the effects of implemented measures are reflected in the observed
participant-comparison differences, separate verification is not required.
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Project —-Based Measurement and Verification N

BERKELEY LAB

* MA&V is determining gross savings for individual projects or measures
 To obtain program savings using M&V, either:

— Determine the savings of each project in a program—for example,
for a program with a limited number of large industrial or

commercial projects

— Select a representative sample of projects and apply the sample
projects’ savings to the entire population, i.e., the program

M&V methods are defined in the International Performance Measurement and
Verification Protocol (IPMVP); the leading international energy efficiency M&V
protocol:
* Owned by “EVO” —non-profit organization—with document drafting and peer

review technical committees
* |PMVP translated into 10 languages and is used in more than 40 countries
* Since going online, there have been more than 25,000 downloads of the IPMVP
More information can be found at www.evo-world.org

EVO

EFFICIENCY VALUATION ORGANIZATION
AN aAnnnnnnnnnnnnn

Kentucky EM&V Stakeholder Meeting - LBNL Presentation by Steven Schiller - December 2015



IPMVP: Retrofit Isolation and Whole Facility M&V =

BERKELEY LAB

<1 Motors |
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A “Typical” Combination for Determining Gross .

Savings BERKELEY LAB

* Set of prescriptive programs use deemed savings values for
savings (e.g., residential CFLs and insulation, commercial
ventilation motors, commercial building lighting)

* Set of custom programs use calculated ex-ante savings estimates
and 100% site verification with spot measurements to confirm
assumptions (e.g., commercial HYAC measures)

* Another set of custom programs use M&YV savings analyses
(Options A, B, C and/or D), defined in a guideline, on a census of
projects (e.g., industrial process measures)

* Residential weatherization program uses large scale billing data
analyses with comparison groups
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Verification B

Sl e

Recall that there are two parts to EM&V: (1) determining
potential for savings and (2) determining actual savings

e Usually some physical assessment of at least a sample of the
individual projects is done.

* Ensures that the measures installed are to specification and
thus have the potential to save.

* Potential to generate savings can be verified through
observation, inspections, and spot or short-term metering
conducted immediately before and after installation.

 Sometimes, all you need is verification and the use of a
deemed savings value.
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Net Savings - Factors ﬁ7

* Free riders: program participants who would have implemented
the program measure or practice in the absence of the program

— Can be total, partial, or deferred.

* Spillover: reductions in energy use caused by the presence of the
efficiency program, beyond the program-related gross savings of
the participants. Can be participant and/or non-participant
spillover.

* Market effects: change in the structure of a market or behavior
of participants in a market that is reflective of an increase (or
decrease) in the adoption of energy-efficient products, services,
or practices
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Approaches For Determining Net Savings =7

BERKELEY LAB

e Stipulated net-to-gross (NTG) ratios

» Self-reporting surveys and enhanced self-reporting surveys
* Expert panel interviews —e.g., trade allies

* Large-scale consumption data analysis approaches

* Cross-sectional (point in time, different populations) and
longitudinal (over time, same population) market studies

 Top-down evaluations (or macro-economic models)
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Non-Energy Impacts (NEIs) )

NEls Measuring NEls

* NEIs can be categorized as those * Measurement of benefits. These
accruing to: methods are used with benefits that
— utilities (energy providers) can be directed, measured, or

_ society as a whole calculated, such as water savings

* Modeling. These methods include
macroeconomic modeling and
analysis tools that look at broader

— individual participants
e Can be positive or negative

* For some consumers, they might societal impacts such as job growth
exceed energy benefits or modeled estimates of emissions
impacts

* Surveys. These involve surveys with
consumers, contractors, utilities, etc.

* For avoided air emissions, emissions
factors modeling can be used
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Structure for Defining Evaluation Activities

e EM&V Framework — Primary
document that lays out top level
structure. This is perhaps the
principle document that all
stakeholders can focus on and
provide high level input.

* Annual Plans — Indicates major
activities that will be conducted
during the evaluation cycle

e Evaluation Research Plans — Created
for the major EM&YV activities

* Site Specific M&V Plans — For custom
project sites that are analyzed and
inspected

~
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TIMEFRAME COVERAGE
Multiple EM&V Region, State,
Year FRAMEWORK or Utility
Annual or SORIROCL Region, State,
Multiple Year [Rvaictiiad o Utilit
ultiple Yea PLAN y
As Required Program
(e.g., annual) or Portfolio
As Required Project
(e.g., annual) or Site
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EM&V Framework DW

* Primary document that lays out key aspects of evaluation such as:
— Definitions
— Evaluation principles
— Allowable approaches
— Metrics for determination of gross and/or net savings
— Reporting requirements
— Schedules
— Roles and responsibilities of various entities

 Tends to be “fixed” for several years, but can be updated
periodically

* Sets expectations for the content and scope of subordinate

evaluation documents, such as a portfolio cycle EM&V plan

— Whereas the subordinate EM&V documents contain a higher level of detail and
apply to narrower time frames, the EM&V framework is the principal document on
which all stakeholders can focus and provide input
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EM&V Framework — Typical Topics omasi o

1. What are the consumer, policy and/or regulatory goals that are basis for the
efficiency programs and thus the EM&V:

— Objectives

— Metrics

that support the program policies and/or regulations?
2. What are the evaluation principles that drive the effort?

3. What is the scale and budget of the evaluation effort?
4. Who will administer and conduct the evaluations
— Is independence important, how is an independent evaluation defined?

— What are the relative EM&YV roles between implementers, evaluators,
regulators, stakeholders, and others?

5. Is performance determined on the basis of net or gross savings? What factors
are included in defining net savings?
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EM&V Framework Questions, continued ]

BERKELEY LAB

6. What are the baselines against which savings
are determined?

7. What is the reporting “boundary”?

— Are transmission and distribution (T&D)
losses included?

— How “granular” will the results be —
annual, hourly, seasonal?

— How is persistence of savings
determined?

8. What are the schedules for implementing the

evaluation and reporting; what is included in
reports?

9. What impact evaluation approaches will be
used?
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EM&V Framework Questions, continued

10.

11.

12.

13.

14.

15.
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What are stakeholder roles and
how do they participate?

What are expectations for
savings determination certainty
(confidence and precision)?

Which cost-effectiveness tests
will be used—and thus what data
are needed ?

How are evaluated savings
estimates applied—looking back/
going forward?

What are the data management
strategies?

How are disputes addressed?

BREAD 1S AN ENERGY F00D

RIDE AND SEE

||"th1

i ‘ "\ & 4
As the bicycle is pedaled, the board shows the food energy spent

|Wir
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Meter Gauges Work in Bread-Slice Units

How rapidly ex-
ercise uses up the
energy in the food
you eat is graphi-
cally demonstrated
by a device called
the “bread-o-me-
ter” at the Frank-
lin Institute in
Philadelphia, Pa.

| When a visitor
I s mounts a bicycle

frame and pedals
vigorously, a gen-
erator produces
electricity in pro-
portion to his ef-
fort, and figures on
a board show how
many slices or
loaves of bread
would be needed to
furnish this energy.
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Example EM&V Framework Contents - Texas =11

ssorstory

(1) Objectives

(2) Principles

(3) EM&YV oversight and contractor
(4) EM&YV Activities

(5) EM&V approaches
(6) Technical Reference Manual

(7) Utilities prepare Projected Savings and Claimed Savings value and
EM&YV Contractor prepares Evaluated Savings values

(8) Baselines definitions

(9) Applying recommendations from EM&YV Contractor
(10) Utilities cover EM&V contractor costs

(11) Data access for EM&YV and confidentiality

(12) Schedules
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EM&V Resources
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EM&V Resources and Support oo

BERKELEY LAB

About 40 years of experience with EE EM&V

* An EM&YV industry of professionals exists — for example see: www.evo-world.org and
www.iepec.org

Numerous state, national and international guidance documents and protocols exist

State and Local Energy Efficiency Action Network (SEE Action), facilitated by the U.S.
Department of Energy/U.S. Environmental Protection Agency, as well as DOE and EPA
on their own have and are continuing to sponsor a number of EM&YV projects, for
example:

* Uniform Methods Project

 Data Warehouse Project

 Model Impact Evaluation Guide

e Guidance for Evaluating Behavior Programs
e EMA&V webinar series (with recordings)

http://
wwwl.eere.energy.gov/

cooacton/eavaliintbon html
WA W AWCRUIVITT) N VATUAURINJT T TRVT T

SEE Action

STATE & LOCAL ENERGY EFFICIENCY ACTION NETWORK
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2012 SEE Action Impact Evaluation Guide  wnl

e Describes common terminology, (-
structures, and approaches used for o ;
determining (evaluating): iy Energy-Efficiency
. 2
— energy and demand savings "6 Em?"ag‘ Imga_c;
) .. o valuation Guiae
— avoided emissions < m An introduction to and summary of
. § the practices, planning, and associated
— other non-energy benefits m 2 issues of documenting energy savings,
e Does not recommend SpeCiﬁC 3 demand savings, avoided emissions,
. ) m 9 and other non-energy benefits
approaches—it provides: s resulting from end-use energy-
u, E efficiency programs.

— context
— planning guidance
— discussion of issues

A RESOURCE OF THE
STATE AND LOCAL ENERGY
EFFICIENCY ACTION
NETWORK

http://www1.eere.energy.gov/seeaction/
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Part 2

Part 3

Part 4

Part 5

Executive Summary

Chapter 1: Introduction
Chapter 2: Energy Efficiency Program Evaluation Overview
Chapter 3: Impact Evaluation Basics

Chapter 4: Calculating Energy Savings
Chapter 5: Determining Net Energy Savings
Chapter 6: Calculating Avoided Air Emissions

Chapter 7: Impact Evaluation Considerations
Chapter 8: Impact Evaluation Planning

Appendix A: Glossary

Appendix B: Other Evaluation Categories and Approaches—
Market, Process, Cost-Effectiveness

Appendix C: Resources

References

>
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Readers interested in a brief summary and introduction to
impact evaluation

Readers who want an overview of evaluation and the key
aspects of impact evaluation

Readers who want additional detail on impact evaluation
approaches — deemed savings, M&V, large-scale
consumption data analysis

Program implementers, evaluators, and managers/regulators
of evaluations looking for guidance on key evaluation issues
and planning of evaluations as well as readers with a
background in evaluation may want to go directly to these
chapters

Readers interested in standard energy efficiency evaluation
definitions and reference materials as well as summaries of
process, market evaluations, cost-effectiveness analyses and
top-down evaluation
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- Addresses common residential and - | |
commercial efficiency measures ! SR QR e AN
|

« Step-by-step calculations for |
determining gross, first-year savings ﬂ
using M&V approach

« Also cross cutting chapters on some
EM&YV topics (net savings, sampling,
metering, persistence, peak savings) ”/\ /\

* Adoption is voluntary

- http://energy.gov/eere/about-us/ump- DOE Goals
home Strengthen credibility EE savings
— calculations
—— R Provide clear, accessible, step-by-step
» = ~ protocols

Support consistency and transparency

— . ’f, Reduce costs of EM&V
@ oy a Allow for comparison of savings
AE[ AW A -

UNIFORM METHODS PROJECT

Jointly managed by the DOE Office of Electricity Delivery and Energy Reliability and the Office of Energy Efficiency and Renewable Energy
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Discussion/Questions

From Albert Einstein:

“Everything should be as simple
as it is, but not simpler”

“Everything that can be counted
does not necessarily count;
everything that counts cannot
necessarily be counted”

Contact:
Steve Schiller
Senior Advisor, LBNL
SRSchiller@lbl.gov

Meter Gauges Work in Bread

BREAD IS AN ENERGY F00D

RIDE AND SEE

Ano

BN
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As the bicycle is pedaled, the board shows the food energy spent
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-Slice Units

How rapidly ex-
ercise uses up the
energy in the food
you eat is graphi-
cally demonstrated
by a device called
the ‘“bread-o-me-
ter” at the Frank-
lin Institute in
Philadelphia, Pa.
When a visitor
mounts a bicycle
frame and pedals
vigorously, a gen-
erator produces
electricity in pro-
portion to his ef-
fort, and figures on
a board show how
many slices or
loaves of bread
would be needed to
furnish this energy.
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Extra Slides
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BERKELEY LAB
Lawrente Barkeley National Laboratory
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Examples of Evaluation Objectives )

Efficiency Program Objectives EM&YV Objectives

The “usual suspects” * Program objectives define what
needs to be documented
(measured, reported)

* Their value and risk in getting the

. metric’s value wrong defines level
Other co-benefits (examples) of effort 5

— Emissions avoidance

— Demand savings Energy savings

— Cost-effectiveness First year or
life-cycle?

e Specific examples of questions:

— Jobs — How will the information/metrics
*  “Milestones” (examples) be used?
— Homes served — What level of transparency is

required and for who?

_ — What are requirements for
Market transformation (examples) reporting results to Commission,

— New businesses stakeholders?
— How do individual utility results fit
into any statewide analyses?

— People trained

— New products offered
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Examples of Evaluation Principles il

BERKELEY LAB

Barkeley Nutonal Luboratory

Evaluators should be impartial in their work and
not have their compensation tied to the
magnitude of results

Evaluators are expected to follow ethical
guidelines (e.g., American Evaluation Association
http://www.eval.org/ )

— Systematic inquiry

— Competence

— Integrity/honesty

— Respect for people

— Responsibilities for general and public

welfare

Transparent methods to estimate load impacts
are reviewed in public forum to increase quality
and reliability

Evaluation planning process identifies the types
of evaluation information that is crucial to
different stakeholders

Take advantage of work done elsewhere

Expert review of evaluation design in planning phase
All key assumptions used by program planners are
eventually verified in evaluations

Savings values are determined on most likely, versus
most conservative or optimistic

Ensure procurement process used to select evaluation
contractors is timely and flexible

Focus evaluation dollars and efforts on areas of largest/
most important uncertainty

Over time, use impact evaluation used to refine input
assumptions used in savings estimation and improve
programs
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Baseline Options for Efficiency Programs ﬂ'

Early replacement or retrofit of
functional equipment still within
its current useful life; Process
improvements

X - Existing conditions
baseline for the
remaining life of what
is replaced

X - C&S baseline for the
time period after the
remaining life of the
replaced equipment

X - Common practice
baseline for the time
period after the remaining
life of the equipment

Replacement of functional
equipment beyond useful life

X X
Unplanned replacement for (of)
failed equipment

X X
New construction

X X

Non-equipment based programs
(e.g., behavior-based and
training programs)

X — What control group
would be doing in the
absence of the program
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Budget, Scale, and Quality of EM&V

Issues when setting the scale

Process for setting the scale

-~
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BERKELEY LAB

How large is the program?

New program with uncertain savings or an
established program?

Is the program likely to be expanded?

How certain an estimate of energy and
demand savings are required?

Do savings need to be attributed to certain
programs?

How long is the program cycle?

What is the time period for reporting savings
(annual, monthly, etc.)?

What are the reporting requirements and
who must review and approve results?

What sample sizes are required to achieve
the desired precision/confidence?

Are non-energy impacts to be analyzed?

* What is typically done:

The budget is set, everything flows from
that budget based on experience and
best practices

* Whatis good to do:

Provide answers to the issues and
questions raised in this presentation

Conduct an iterative process of costing
out approaches and risk analysis till the
right balance is reached

* |n practice:

Most of the first and some of the latter
within context of overall budget
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Who Does What EM&V Activities ~eee

BERKELEY LAB

Common factors

for deciding: Examples of Who Does What:

Impact
* Realities and perceptions «  Administrator (utility) conducts EM&V with internal staff
of conflict of interest *  Administrator (utility) conducts EM&YV with third-party
o consultants
* Resources and ca pa b”'ty *  Commission (or Commission surrogate) conducts EM&V
to manage and timely with third-party consultants
. *  Administrator (utility) conducts EM&V and Commission (or
Implement Commission surrogate) conducts review/audit
 Resources to conduct Process
(major ISSUE IN mdUStry IS *  Almost always done by administrator (utility)—with internal
lack of human EM&V staff or more often third-party consultants
capacity) Market

*  Almost always done by administrator (utility)—with internal
staff or more often third-party consultants—but can be
initiated by others particularly if looking at statewide or
regional market analyses (good to combine resources)

Planning

*  EE potential studies—can be done as part of utility or
regional resource planning
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